Background: The purpose of this study is to compare emotional and behavioural problems between preadolescent children with asthma and healthy children, and to explore if disease factors relate to problem scores. Design: This was a cross-sectional study of 59 children, 34 boys and 25 girls, aged 7-9 years with mild (n = 11), moderate (n = 38) or severe (n = 10) asthma. A normative sample of 306 children in the same age range, 150 boys and 156 girls, was used as a comparison group. Methods: Parents assessed emotional and behavioural problems using the Child Behaviour Checklist. Peak expiratory flow rate and urinary eosinophil protein X were used as measures of lung function and inflammation. Children were interviewed about activity restriction and symptoms during the last week using the Paediatric Asthma Quality of Life Questionnaire. Parents scored day, night and exercise-induced symptoms during the same week. Results: On average, children with asthma were attributed more problems than healthy children of the same age and comparable family socio-economic status. Effect sizes were 0.80 (95% confidence interval 0.52-1.09) for total problems, 0.89 (0.60-1.18) for internalizing problems and 0.67 (0.38-0.95) for externalizing problems. The relative risk for children with asthma exceeding the 95% cut-offpoint for total problems was 4.2 (2.1-8.3) compared to healthy children. Conclusion: Children with parentreported exercise-induced asthma symptoms were attributed more total problems than asthmatic children without such symptoms. Parent-reported day symptoms and child report of symptoms and restricted activities related with problem scores to a lesser degree. Objective measures of lung function and inflammation were not related to problem scores. Concurrent eczema increased problem scores. It is concluded that asthma in preadolescent children is associated with emotional and behavioural problems. Special attention should be paid to children reported to have exerciseinduced symptoms. Swedish children with asthma K Reichenberg and AG Broberg 184 Boys, n (%) Girls, n (%) Age, years, mean (SD) Parents living together, n (%) Socio-economic status Upper, n (%) Middle, n (%) Lower, n (%) Age at asthma onset, years, mean (SD) Clinical severity Mild asthma, n (%) Moderate asthma, n (%) Severe asthma, n (%) Peak flow rate, % of expected Mean (SD) Range Urinary eosinophil protein X, ,ug/mmol creatinine Mean (SD) Range Inhalation of steroids, n (%) Atopic, n (%) Food allergy, n (%) Eczema, n (%) Rhinoconjunctivitis, n (%) Recurrent urticaria
Introduction
Is asthma a threat to the psychological well-being of children suffering from the disease and, if so, which aspects of asthma are associated with problems?
In a meta-analytic review, McQuaid, et al. discussed the 26 studies published in English between 1975 and 2000 on psychological adjustment of children with asthma. These covered data on 4923 children aged four to 19 years, with an average age of 8.4 years, 40% of whom were girls. Psychological adjustment could be compared with a control group or with published norms.1 In 13 of the studies, internalizing and externalizing problem scores were compared with normative data. In six, they were compared with healthy controls. Effect sizes were calculated for studies reporting overall adjustment or intemalizing and externalizing problems. Children with asthma had more emotional and behavioural difficulties than healthy children. A large effect was seen for internalizing problems (d = 0.8) and a moderate effect for externalizing problems (d = 0.4).1 Increased asthma severity, based on global assessment by clinicians, was associated with greater difficulties. However, no study reported a relationship between objective measures of lung function and psychological adjustment. 1 The largest single study so far, with a sample of 1041 US and Canadian children, aged five to 12 years with mild and intermittent asthma, reported problem scores no higher than normative data. This study from the Childhood Asthma Management Program (CAMP), an ongoing multicentre clinical trial of long-term effects of different asthma treatments, used the Child Behaviour Checklist, the same measure used in our study.3 However, no children with severe asthma were included in this study, which could explain the different results from previous research. Another possible explanation is the recent improvement in treatment of childhood asthma. In several countries, fewer schoolchildren are hospitalized with asthma, an effect attributed to the regular use of inhalation steroids.4 In the west coast of Sweden, the area of our study, the number of hospital days for 5to 19-year olds with asthma in the year 2000 was 6% of that for 1985.4 Perhaps asthma was once associated with emotional and behavioural problems, but due to improved treatment this is no longer the case.
Childhood asthma is a heterogeneous illness; there is neither a single severity measure nor a set of symptoms applicable to all asthmatic children.5 If children with asthma are still at risk of developing problems, prevention would be facilitated by understanding which aspects of the illness are important to psychological adjustment.
The first school years provide an opportunity to study the relationship between asthma and emotional and behavioural problems. There is little variation in sexual maturity; the children are old enough to report on their asthma;6 lung function can be measured;7 normative data on parent-reported emotional and behavioural problems are available.8 First, we wanted to compare emotional and behavioural problems between preadolescent children with asthma and healthy children. Secondly, we wanted to study relations between problem scores and specific features of the illness by objective measures as well as interviews with the children concerning symptoms and restricted daily activities, and parents' reports of their child's symptoms.
Methods

Subjects, background factors and procedure
All 55 children aged between seven and nine years with asthma scheduled for check-up at the Asthma and Allergy Clinic of The Queen Silvia Children's Hospital in Goteborg between 1 October 1997 and 3 March 1998, were asked to participate in the study, 46 children and their parents agreed. One child was omitted due to language difficulties. To ensure that enough children with mild as opposed to severe asthma participated, all 16 children of the same age with asthma enrolled as Chronic Respiratory Disease (5) patients at a local paediatric clinic were approached and 14 accepted. Data on the 59 participating children, 83% of those approached, are given in Table 1 .
The socio-economic status (SES) of the families was rated in accordance with the guidelines of Statistics Sweden;9 upper SES enterpreneurs, lawyers and physicians; middle SES civil servants and teachers; lower SES unskilled and skilled workers. Information was gathered from the parents. The highest rating for parent occupation was used. Clinical severity, based on the child's medical records, was graded as mild, moderate or severe following given criteria: frequency of attacks, needed treatment, school absence and interference with daily activities.10 As used in the present report severe asthma corresponds approximately with the step 'severe persistent' from the Global Initiative for Asthma (GINA).1 1 In the statistical analysis, the groups mild and moderate were collapsed, corresponding with the three steps 'mild intermittent', 'mild persistent' and 'moderate persistent' from the GINA. Information on current medical treatment was given by the parents. Atopy was defined as presence of any of the following: atopic eczema, allergic rhinitis or conjunctivitis, recurrent urticaria, food allergy, total IgE > 2 SD above age-related expected value or a positive skinprick test to at least one of the standard allergens. Food allergy was defined as clinical hypersensitivity to one of the major foods known to cause allergy in Swedish childrencow's milk, hen's egg, fish or wheatand/ or experienced anaphylactic reaction in connection with ingestion of any other food such as peanut or hazelnut.
Information on presence of eczema, rhinoconjunctivitis or recurrent urticaria was gathered from the child's medical records ( Table 2) .
The Hospital Ethics Committee approved the study. All children, plus at least one parent, gave written consent to inclusion. Interviews and investigations were performed by a nurse or physician trained in paediatrics at the hospital or clinic (66%) or in the home ofthe family (34%). Fifty mothers (85%) and nine fathers (15%) filled out the parent questionnaires, while their children were assessed and interviewed in a separate room.
Measures
As objective measures of asthma severity, peak flow rate and urinary eosinophil protein X were used. Percentage of expected peak flow rate was measured with a portable spirometer (MIR SpirobankTm). The children did not terminate any medication (either shortacting beta-agonists, sodium cromoglycate, inhaled steroids or long-acting beta-agonists) in connection with the spirometry. Predicted values of peak flow rate were calculated with adjustment for sex and height.' Urinary eosinophil protein X was analysed from a frozen first morning urinary sample with the Pharmacia radioimmunoassay method,12 expressed as ,ug/mmol creatinine. In the child report of severity, the two domains symptoms (10 items) and restricted activities (five items) ofthe 23-item Paediatric Asthma Quality of Life Questionnaire (PAQLQ) dealing with matters during the last week were used. 13 We have previously validated the Swedish version of the questionnaire.14 A third domain in the PAQLQ, emotions, was left out of the analysis, since the aim of the study was not to compare parents' and children's own account of emotional strain. In the parents' report of severity, the presence or otherwise during the last week of any day, night and exercise-induced symptoms was used. We reported earlier that parents' report of symptoms were weakly but significantly related to the children's and physicians' grading of severity.1'
The Child Behaviour Checklist (CBCL) was used to measure parents' understanding of their children's psychological adjustment. 16 The emotional and behavioural problem scale (total problems) consists of 118 items. The items make up eight subscales: anxious/ depressed, withdrawn, somatic complaints, aggressive behaviour, delinquent behaviour, thought problems, social problems and attention problems. Two main groups of problems have been identified, internalizing (the three subscales withdrawn, somatic complaints and anxious/depressed) and externalizing (the two subscales delinquent and aggressive problems). Parents are asked to rate the children's problems on a 0-2 scale for the previous six months. We used the Swedish version of the CBCL, tested on 1308 children between six and 16 years, 627 boys and 681 girls. 8 The subset of 7-to 9-year olds of the Swedish normative sample (150 boys and 156 girls) was used for comparison. In the comparison group, we have included those six children where parents reported psychological treatment during the last year. The socio-economic status of the normative sample was upper for 29 (9%), middle for 176 (58%), lower for 82 (27%) and unknown for 19 (6%) of the children's families.
Statistical analysis
Distributions of variables are given as means and 95% confidence interval (CI) of means or standard deviations (SD). Confidence intervals of proportions were calculated by exact methods. To compare means between two groups, effect sizes were calculated using the Cohen's d. 2 The nonparametric Mann-Whitney Utest was also used. Two-tailed probabilities are given. well as externalizing ones, than parents of healthy children (Table 3) . Differences between boys and girls were negligible (data not shown).
Results
In the normative group, the 95% cut-offpoint was 36 for total problems (16 of 306 children having a score > 36). Among the children with asthma, 13 (22%) were scored > 36. The relative risk of being scored 36 or above was 4.2 (95% confidence interval 2.1-8.3).
Concurrent eczema added further to problem scores. Mean total problem scores and internalizing problems were increased ( Table 4 ). The relative risk for children with asthma and eczema to be scored at or above the 95% cut-off point for total problems was 5.7 (95% CI 2.5-13.1) compared to the normative group. Other atopic factors were not related to problem scores.
Problem scores andfeatures of the asthma
Neither peak flow rate, urinary eosinophil protein X nor physicians' rating of clinical severity were related to problem scores. Children reporting few restricted activities during the last week were attributed fewer total and externalizing problems than children reporting many restricted activities (Table 4) .
Children reported by their parents to have had daytime asthma symptoms during the previous week were attributed more total and internalizing problems than children with no daytime symptoms. On average, children with exercise-induced problems were attributed more total, internalizing and externalizing problems than children without exercise-induced symptoms ( Table 4 ). Eleven (34%) of the 32 children with exercise-induced symptoms were scored 36 or above for total problems. The relative risk ofbeing at or above the 95% cut-offpoint was 6.6 (95% CI 3.3-12.9) compared to the normative group.
Discussion
Our findings indicate that as a group, parents of children with asthma report more emotional and Chronic Respiratory Disease behavioural problems than parents of healthy children. The difference in internalizing problems is similar to that seen in other studies, while for externalizing problems it is higher in our study. In the present study, the asthma factor most strongly associated with increased problems is parents' reports of their child's exercise-induced asthma.
The good validity and reliability of the Child Behaviour Checklist allows us to interpret our findings as follows. Despite improvements in treatment, they indicate that asthma is still associated with increased emotional and behavioural problems during the first school years. This is true for average scores, as well as the proportion of children attributed scores corresponding to those seen in children needing psychiatric treatment. The contrasting finding in the cited CAMP study could be explained by their inclusion of only children with mild and intermittent asthma.3 The CAMP study excluded children with more than one hospitalization in the last year.
Are there any limitations in our study indicating that the difference in problem scores seen is inflated? First, as noted by McQuaid et al.,' problem scores from parents of control group children are generally higher than published norms, since children with psychiatric problems are omitted in normative samples. This holds for the published Swedish norms of the Child Behaviour Checklist.8 In the present study, however, individual data from the normative sample were used and the children in the normative sample in need of psychological treatment were included in the comparison group.
Secondly, the nonparticipating children in the normative sample, 19%,8 could differ from the 17% non-participating children in the study group. The design of the study does not allow any conclusion on this matter. In the Swedish normative sample, socioeconomic status was strongly associated with problem scores.8 The distribution of socio-economic status of our study group was very similar to that of the normative sample, strengthening the interpretation that presence of illness was the determining factor of increased problems in the asthma group. 23.4 (16.1-30.8) 28.4 (19.7- Thirdly, as suggested by Klinnert et al., parents of children with asthma may overstate their children's symptoms compared to parents of healthy children. '7 In that study, which compared 81 6-year olds with asthma with 22 controls, mothers of children with asthma reported more total and internalizing problems than parents of healthy children, although behavioural observation, and interviews with the www.CRDjournal.com Swedish children with asthma K Reichenberg and AG Broberg 188 children concerned, showed no difference between the two groups (17) . It cannot be ruled out that parents worrying about an asthmatic child interpret their child's behaviour differently from healthy children's parents.
Fourthly, a possible bias in our study, as well as in the cited ones with similar results, is that the sample was recruited mainly from specialist clinics. It could well be that treatment difficulties leading to hospital clinic referral were due to emotional or behavioural problems of the child. The problem of using clinical samples can be fully overcome only by conducting population-based studies using, for example, the standardized ISAACinterviews followed by clinical investigation. '8 No such study is yet available.
The design of the study allows no conclusion from the observed association between presence of eczema and psychological adjustment. While there are studies on the impact of atopic dermatitis alone on children's adjustment,19 we know of no study exploring the combination of asthma and eczema.
What feature of the asthma-illness was associated with increased emotional and behavioural problems?
We found no relation between problem scores and objective severity measures. Lack of correspondence between peak flow rates and problem scores could be due to the fact that bronchodilating treatment was not withdrawn before lung function was tested, as is the standard procedure. However, there is still no published study showing a relation between lung function and psychological adjustment. In the CAMP study, no correlation between lung function and problem scores was seen in the 1041 children, despite the performed methacholine challenge and assessment of prebronchodilator and postbronchodilator FEVy. However, as mentioned earlier, this study excluded children with severe asthma .3 In contrast to our finding, Wamboldt et al. found a clear relation between physicians' rating of severity, using criteria similar to ours, and parent-rated problem scores. 20 We found clinical severity difficult to assess.
It is usually impossible to know how severe a child's asthma would be without medical treatment. Secondly, the physician's clinical rating may take psychological adjustment into account, making it even more difficult to treat clinical and emotional/behavioural problems as independent variables. In our study, there was a strong relation between parent-reported exercise-induced asthma and psychological adjustment. Children reported as having no exercise symptoms had problem scores very similar to those of the normative sample.
Children with asthma regard the ability to exercise as central.21'22 For preadolescent children, it is reasonable Chronic Respiratory Disease to expect that reduced ability to play will interfere with their self-esteem, and hence change parents' experience of their behaviour. An alternative interpretation of our finding is that parents' reports of exercise-induced symptoms indicate a sense of their own lack of control. Children experiencing negative emotions report exercise-induced breathlessness, not associated with measurably decreased lung function, more often than children without negative emotions. 23 We have discussed the importance ofparent and family relations in another paper,24 but the present study was not designed to show how children's account oftheir symptoms correspond with that of their parents. In a recent experimental study of 46 7-to 14-year-olds with asthma, both children's and parents' perception of exercise-induced symptoms were poor.25 Children's own report corresponded better to objective changes in lung function than that of their parents, supporting earlier research. 26 We conclude that asthma in preadolescent children is associated with emotional and behavioural problems and that special attention should be paid to the needs of children with parent reported exercise-induced symptoms.
